Tumor size was of significant difference between the 2 groups (p = 0.018), with more T2 and T3 tumors in the young group and more lymph node involvement in young patients with stage T1 tumors (p = 0.033). There were more triple-negative and less luminal A tumors in the young group (p = 0.018). 47.1% of tumors were not detected by mammography in the young group as compared to 5.5% in the elderly group (p < 0.001). More patients received chemotherapy in the young group (p < 0.001) and preferred breast-conserving surgery (p = 0.031). The 6-year diseasefree survival (DFS) was 80 and 66% in the elderly and the young group, respectively (p = 0.001), but no difference was seen in overall survival. Conclusions: Compared with elderly women, young breast cancer patients have different clinicopathological features and molecular subtypes, and poorer DFS. Furthermore, the insidious onset of breast cancer in young women suggests that clinicians should pay more attention to young women with breast abnormalities.
Summary
Background: This study aimed to investigate the clinicopathological features and prognosis of operable breast cancers in young and elderly Chinese women. Patients and Methods: This study included 209 patients aged ≤ 35 years and 213 patients aged ≥60 but <70 years, who received treatment between January 2000 and December 2004. The clinicopathological features, molecular subtypes, therapeutic strategies, and prognosis were evaluated. Results: Tumor size was of significant difference between the 2 groups (p = 0.018), with more T2 and T3 tumors in the young group and more lymph node involvement in young patients with stage T1 tumors (p = 0.033). There were more triple-negative and less luminal A tumors in the young group (p = 0.018). 47.1% of tumors were not detected by mammography in the young group as compared to 5.5% in the elderly group (p < 0.001). More patients received chemotherapy in the young group (p < 0.001) and preferred breast-conserving surgery (p = 0.031). The 6-year diseasefree survival (DFS) was 80 and 66% in the elderly and the young group, respectively (p = 0.001), but no difference was seen in overall survival. Conclusions: Compared with elderly women, young breast cancer patients have different clinicopathological features and molecular subtypes, and poorer DFS. Furthermore, the insidious onset of breast cancer in young women suggests that clinicians should pay more attention to young women with breast abnormalities.
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Breast Care 2011;6:435- 440 Tang/Wu/Xie/Luo/Yang phosphamide, methotrexate and 5-fluorouracil (CMF) for comorbidities. Hormone therapy (tamoxifen at a dose of 20 mg daily for 5 years) was administered to patients who had ER-or PgR-positive tumors. Radiotherapy was recommended for patients who underwent breast-conserving surgery, patients with 4 or more positive lymph nodes, and those with a tumor ≥ 5 cm in diameter. All data on therapeutic strategies were collected. Follow-up ran from the date of diagnosis to January 2010. Disease-free survival (DFS) was defined as the interval from the date of surgical treatment to the first locoregional (including chest wall, regional lymph nodes, ipsilateral breast) or distant metastasis. Cancer-related death and non-cancer-related death were distinguished during data analysis. The data were analyzed using the SPSS v.16.6 statistical software SPSS Inc., Chicago, IL, USA). Clinical information, imaging findings, pathological features, molecular subtypes, and therapeutic strategies of the 2 groups were analyzed by chi-square test; a two-sided p value of <0.05 was considered statistically significant. Survival rates were calculated by the life-table method. Survival curves were calculated by the Kaplan-Meier method, differences in survival were estimated by the log-rank test. Multivariate analyses were conducted using Cox's proportional hazard regression model.
Results
We analyzed 209 (11.1%) very young patients (≤35 years) and 213 (11.3%) elderly patients (≥60, <70 years). As shown in table 1, tumor size was of significant difference between the 2 groups (p = 0.018). Less T1 tumors (30.1 vs. 38%) but more T2 and T3 tumors were observed in the very young group. Pathological stage showed there were more stage II and III tumors in the very young group (p = 0.037). The relevance analysis between tumor size and lymph node involvement showed that more young patients with T1 stage had positive lymph nodes (p = 0.033). Molecular subtypes were also significantly different between the 2 groups (p = 0.018). Less Luminal A tumors were observed in the very young group than in the elderly group (43.1 vs. 51.7%), whereas, there were more triple-negative tumors in the very young group (27.8 vs. 16.2%). Tumors with histological grade 3 were more prevalent in very young patients than in elderly patients (45.0 vs. 32.9%; p = 0.038).
We reviewed the breast imaging data of all patients. 85 patients in the very young group and 110 patients in the elderly group accepted both preoperative breast ultrasonography and mammography (table 2). The tumor detection rate with ultrasonography showed no difference between the 2 groups (p = 0.723), whereas the tumor detection rate with mammography was significantly lower in the very young group than in the elderly group (p < 0.001).
As shown in table 3, there were significant differences in surgical methods (p = 0.031), more young patients preferred breast-conserving surgery, and more elderly patients chose mastectomy. More patients received chemotherapy and radiotherapy in the very young group (p < 0.001, p = 0.027, respectively).
The median follow-up period was 72 months (range 1-123 months). In the very young patient group, recurrences Introduction Breast cancer at a young age is thought to be less well differentiated and to have low hormone receptor expression and more vascular invasion, resulting in a higher proliferation fraction and more aggressive biological behavior [1] [2] [3] . However, whether young age is a hallmark of poor prognosis remains controversial [1, 4] . Many studies revealed obvious survival differences between young and elderly breast cancer patients [2, 5] , but other studies concluded that young age had no impact on [6] [7] [8] or even improved the prognosis [4, 9] . Breast cancer is one of the most common cancers in Chinese women, and its incidence is increasing. The proportion of young age-onset breast cancer is very high in China [10] , but its clinical features and prognosis are unclear. In order to investigate the clinical and biological features of breast cancer arising in very young Chinese patients and to provide evidence for tailored therapy, we conducted a retrospective study on operable breast cancers in very young and elderly women registered for surgery in our hospital, and investigated clinicopathological factors, molecular subtypes, therapeutic strategies, and outcome.
Patients and Methods
Between January 2000 and December 2004, 1,885 consecutive operable breast cancer patients were registered for surgery at the Sun Yat-sen University Cancer Center. Patients aged less than 35 years (≤35 years) or older than 60 years but less than 70 years (≥60, <70 years) were selected for the present study, because most patients aged ≥70 years were not given chemotherapy, which may have lead to bias when comparing treatment strategies. Patients were excluded based on the following criteria: ductal carcinoma in situ at first diagnosis, unavailable information for primary tumor, patients with distant metastasis or other malignancies. This study was approved by the Ethics Committee of the Sun Yat-sen University Cancer Center, and all patients provided oral and written informed consent, indicating their awareness of the investigational nature of the study. In total, 209 (11.1%) 'very young' patients (≤35 years) and 213 (11.3%) 'elderly' patients (≥60, <70 years) were included. Tumor staging was performed according to the American Joint Committee on Cancer (AJCC) pTNM staging system for breast cancer. 4 subtypes were defined according to the standards reported by Carey et al. [11] : Luminal A (estrogen receptor (ER)-or progesterone receptor (PgR)-positive/Her2-negative), Luminal B (ER-or PgR-positive/Her2-positive), Her2 overexpression (ER-and PgR-negative/Her2-positive), and triple-negative (ER-and PgR-negative/Her2-negative). Her2 status was evaluated by immunohistochemistry (IHC) and fluorescence in situ hybridization (FISH). A threshold of 3+ evaluated by IHC was defined as positive, those of 2+ were further evaluated by FISH. The breast imaging data of these patients were reviewed to collect information with respect to the findings of ultrasonography and mammography. During the study period, breast cancer patients registered to our center were treated consistently according to our treatment guidelines. Modified radical mastectomy was the most common surgical procedure, radical mastectomy was recommended when patients were classified as clinical stage III. Adjuvant chemotherapy was recommended for patients with positive axillary lymph nodes or a tumor ≥ 1 cm in diameter. The regimen used was primarily anthracycline-containing chemotherapy; 10 patients in the elderly group received 6 cycles of intravenous cyclo- occurred in 71 cases, 36 cases died from breast cancer, and no patient died from non-cancer-related causes. In the elderly patient group, recurrences occurred in 41 cases, 38 cases died from breast cancer, and 2 patients died from non-cancer-related causes. Younger patients had a worse DFS, with the 6-year DFS being 66 and 80% in the very young and the elderly group, respectively (p = 0.001) ( fig. 1 ). After adjustment for tumor size, lymph node status, ER status, PR status, Her2 status, histological grade and chemotherapy in a Cox model, the risk of disease progression for the very young patients was 1.557 times higher than that for the elderly patients (95% confidence interval (CI) = 1.12-2.38) (table 4). A higher risk of disease progression was also found for patients with a positive lymph node status, Her2 overexpression, and histological grade 3 (hazard ratio (HR) = 1.71, 95% CI = 1.19-2.45; HR = 1.71, 95% CI = 1.19-2.45; HR = 1.71, 95% CI = 1.19-2.45, respectively) (table 4). 6-year overall survival (OS) was 85% in the elderly group as compared to 82% in the younger group (p = 0.840) ( fig. 2) . If non-tumor-related deaths were Tang/Wu/Xie/Luo/Yang by the National Comprehensive Cancer Network. Anders et al. [16] even selected patients aged older than 65 years as control group to explore the potential biologic basis of younger breast cancer patients, and postmenopausal status is well documented as an independent good prognostic factor for breast cancer [17] . In the present study, we analyzed the relationship between tumor size and lymph node involvement, and found that young patients with stage T1 tumors had more lymph node involvement. This may be explained by the more aggressive biological behavior occurring in younger patients. Furthermore, our study revealed that 11.1% of registered operable breast cancer patients in China were very young. In Western countries, however, only about 2-3% of patients with breast cancer are very young [6] . This may be due to the earlier onset trend of breast cancer in Chinese women reported previously [10] . Thus, the study of breast cancer in very young women is even more important in China.
In the present study, tumor size was significantly different between the 2 groups, with less T1 tumors (30.1 vs. 38%) but more T2 and T3 tumors in the very young group. This trend of larger tumor sizes at diagnosis can be explained by the more rapid proliferation features of breast cancer in young patients compared to elderly patients [3, 18] . On the other hand, delayed diagnosis is probably partly due to the fact that the breast tissue of younger women is denser and therefore it is more difficult to detect breast cancer by physical examination and mammography [19] [20] [21] . Furthermore, because of the lower incidence of breast cancer diagnosed at a young age, both women and physicians might perform breast examinations less often and dismiss putative abnormalities [20] . In our study, 47.1% of tumors were not detected by mammography in the very young group as compared to 5.5% in elderly group (p < 0.001), whereas the tumor detection rate of ultrasonography was similar in the 2 groups (96.5 vs. 95.5%, p = 0.723). Further examination by ultrasound may improve the detection rate in young patients. not included, there also was no significant difference between the 2 groups in terms of tumor-specific death rate (p = 0.859). On univariate and multivariate analysis, young age was not an independent prognostic factor for decreased OS. Positive lymph node status was the only prognostic factor associated with decreased OS in our study (trend p < 0.001).
In the subgroup analysis based on pathological stages, the 6-year DFS for stages I, II and III was 85, 76 and 41% in the very young group, and 93, 84 and 54% in the elderly group, respectively. Only the difference in DFS for stage II achieved statistical significance (p = 0.033), and the DFS of the elderly group was better than that of the very young group. The 6-year OS for stages I, II and III was 94, 88 and 64% in the very young group, and 95, 82 and 77% in the elderly group, respectively, without significant differences among all stages (p = 0.500, 0.125 and 0.402, respectively). In addition, in the subgroup analysis based on molecular subtypes, 6-year DFS for subtype Luminal A in the very young group was poorer than in the elderly group (67 vs. 87%; p < 0.001). There was no significant difference between DFS for other subtypes (p = 0.463, 0.704 and 0.225, respectively), and no significant differences occurred for OS with any subtype.
Discussion
Breast cancer in very young women is thought to be a special subgroup of breast cancer. Although its definition is controversial, most studies define this subgroup as age of onset less than 35 years [3, 5, 12] . Generally, this type of breast cancer is thought to be less well differentiated and to have low hormone receptor expression and more vascular invasion, resulting in more aggressive biological behavior [13] [14] [15] . We selected patients aged older than 60 years as our control group in order to explore the features of breast cancer in very young women, since age 60 is defined as the standard of menopause In the present study, significant differences were seen in the molecular subtype analysis between the 2 groups. Less Luminal A tumors were observed in the very young group than in the elderly group (43.1 vs. 50.2%), while there were more triple-negative tumors in the very young group (27.8 vs. 15.5%). The 6-year DFS for subtype Luminal A in the very young group was poorer than in the elderly group (67 vs. 87%; p < 0.001). When Cancello et al.
[5] performed their analysis using age 35 as cut-off value for age of onset, the proportions were 9.2 and 21.2% for subtype Luminal A and 16.2 and 7.5% for subtype triple-negative, in the younger and the older group, respectively. This is similar to our result, but the difference in DFS mainly existed in the Luminal B groups. The study by Carey et al. [11] also revealed more tumors of the Luminal A and B subtype in postmenopausal patients, and Bauer et al. [22] also found more triple-negative subtypes in patients younger than 40 years. Although young age is defined differently in these studies, it is certain that there is a lower proportion of hormone-positive tumors in younger patients and a different molecular subtype distribution among younger and older patients. Whether personalized therapy should be delivered to younger and elderly patients according to their different molecular subtypes merits further study.
Whether age of onset is associated with prognosis and can be an independent factor of prognosis in breast cancer remains controversial so far. Many studies revealed obvious survival differences between young and elderly breast cancer patients [2, 5] . Subgroup analysis in some studies revealed survival differences in patients with hormone receptor-positive tumors, but no differences in those with hormone receptornegative tumors [12, 23] . However, some studies concluded that young age had no impact on [6, 8] or even improved the prognosis [4, 9] . The inconsistent results from different studies can be explained by the following factors: relatively smaller sample sizes of very young patients included; inconsistent age ranges for control groups in different studies although the cutoff value for age at diagnosis was 35 years in most studies; changes in therapy strategies during study inclusion due to long time intervals for inclusion; possible heterogeneities among different races and different treatment regimens. In the present study, the time interval for inclusion was 5 years, breast cancer patients registered in our center were treated consistently according to our treatment guideline during this period. Although less patients received chemotherapy in the elderly group due to unwillingness or comorbidities, 6-year DFS in the very young group was poorer than in the elderly group (66 vs. 80%; p = 0.001). Multivariate analyses found that young age was an independent prognostic factor for decreased DFS. This difference in DFS can be explained by the more aggressive features of breast cancers in very young women, while the similar OS may be attributed to differences in chemotherapy between the 2 groups (p < 0.001). Furthermore, survival could be improved in the very young group by intensive comprehensive therapy after relapse. Subgroup analysis revealed that the difference in DFS mainly existed in patients of stage II, and most patients of stage II had T2 or N1 disease. Whether radiotherapy should be delivered to patients in stage II to improve locoregional control merits further study.
Overall, the proportion of very young age-onset breast cancer is high in China, and it is more difficult to detect by physical examination and mammography. To avoid delayed diagnosis, clinicians should pay more attention to breast abnormalities seen in very young patients. Compared with elderly women, breast cancers in very young women were characterized by larger tumor size, less hormone-responsiveness, more aggressive molecular subtypes, and poorer DFS. Development of tailored treatment for this subgroup of breast cancer is necessary.
